Abstract: Multi-criteria analysis allows making decision in conflict conditions, when there are multiple alternatives and criteria, some of which should be maximized and some minimized. Therefore, in solving multicriteria tasks should use flexible instruments, by character of pure mathematical optimization techniques. The paper discusses choice of compact fluorescent light bulbs through multi-criteria decision-making methods, specifically in this case, the method of SAW and the method compromise programming (CP).
INTRODUCTION
Decision-making and the selection of optimal solutions has always represented one of the biggest challenges, both in science, and in the real life. Today, with the development of scientific disciplines, such as various types of research, management, computer science and statistics, making optimal decisions for a given problem are greatly facilitated.
In order to deliver a good decision in solving a task or problem, it is necessary to specify an alternative definition of the relevant criteria. It is also necessary to define the weights of each criterion, and the importance of each criterion relative to the other. Multi-criteria analysis allows making decision in conflict conditions, when there are multiple alternatives and criteria, some of which should be maximized and some minimized. Therefore, in solving multi criteria tasks need use flexible instruments by character of mathematical techniques pure optimization.
Alternatives are evaluated separately by the each criterion based on the exact set of parameters or subjective evaluation. The way to express that evaluation depends on the chosen method that is used to solve the problem. Today there are several methods of multi-criteria decision making (SAW, CP, etc.) and depending on the method used, is obtained a solution:
• Rank alternatives • Best alternative • A set of alternatives that meet certain conditions.
COMPACT FLUORESCENT LAMPS
Compact fluorescent lamps (CFL) bulbs are gas discharge in which the invisible UV radiation generated by the collision of mercury atoms and electrons emitted from the electrodes into the bulb is converted into visible radiation (ie light) with phosphorus. Unlike fluorescent lamps, they do not need any additional components such as the starter and ballast. They can be connected directly to the network. Compact fluorescent lamps have a luminous efficacy of 50 -100 lm / W, while incandescent bulbs have 10 -22lm / W. This means that compact fluorescent light bulbs convert electrical energy into light five times faster than incandescent lights. They have a long life span, between 3,000 and 15,000 hours, whereas incandescent lamps have an average life of 1,000 hours. They have a wide range of colors and shapes. Easy to install and do not need extra components such as starter and ballast. They are not affected much voltage fluctuation in the distribution network. They do not emit a lot of heat while operating. The main advantage of using compact fluorescent bulbs over conventional incandescent lamps reflected in significant fuel consumption and, accordingly, these bulbs known as the "energy saving" bulbs. In particular, this means that energy saving light bulbs use less electricity for the same amount of light produced. However, while saving light bulbs use less electricity while using, on the other hand, more energy is required to produce them. Energy saving bulbs have several times longer lifespan. There are several problems with the design of efficient light bulbs. One of the principal problems is that the amount of light emitted by these lamps is proportional to the size of the phosphor surface, which means are the bulbs with a higher power, greater than equivalent incandescent bulbs. Very often, this type of light bulbs does not fit in the chandelier, where we had a bulb. The inability to control the light output is also a problem that is typical for compact fluorescent lamps. Only a small number of specific types of these bulbs have this opportunity. Full brightness level of energy saving light bulbs is achieved only after a relatively long period of time (up to 3 minutes). At the beginning of the light level can be even half from the normal a full level. For example, a bulb needs only about 0.1 seconds to reach full brightness. Energy gaps in the blue region of the spectrum fluorescent source (even warm white light) influence on the hormonal imbalance in your body. Since the secretion of melatonin and serotonin, hormones that regulate a person's circadian rhythm (night-day biological clock) depend on signals from the eye receptor for blue light. Ultraviolet radiation is harmful to humans if it is regularly exposed to long periods of time. In the EU, compact fluorescent bulbs subject to the directive scheme for waste electrical and electronic equipment. (Waste Electrical and Electronic Equipment Directive (WEEE)). The retail price includes the amount of recycling, with it, the manufacturers and importers are obliged to collected and recycled used light bulbs.
DETERMINATION WEIGHT OF CRITERIA
Due to the fact that weight criteria, can significantly affect the outcome of the decision process, It is clear that special attention must be paid to objectivity weight of criteria, which unfortunately is not always present in the solution of practical problems. Knowing the true meaning of the criteria is essential for a proper application of methods and models.
In general, most approaches to assess weight of criteria can be divided into subjective and objective. Subjective approaches are based on the determination of weights of criteria based on information provided by the decision makers or experts involved in the decision-making process. Objective approaches are based on the determination of criteria weights on the basis of information contained in the decision matrix by using various mathematical models. Their main characteristic is to disregard the opinion of the decision maker.
Methods for objective approach to determining weights of criteria
Of method of objective access determining weights of criteria, are considered are variants of value with regard to a set of criteria, obtained the information about the values weights of criteria that focus on the analysis of decision matrix. The best-known objective methods of determining the weight of the criteria are: Entropy method, method CRITIC, and methods FANMA.
Entropy method
This method of evaluation weights of criteria based on Shannon's concept entropic of reviews the information contained in the decision matrix (Shannon and Weaver, 1947). He is reduced to measurement vagueness in the information that emitted by the matrix and directly generates weights of criteria, by mutual contrast individual ratings alternatives for each criterion and then at the same time for all the criteria. 
Method CRITIC
This method is a method for determining the value of objective weights of criteria including the intensity of contrast and conflict that is included in the structure of the decision problem. It belongs to the class of correlation methods and is based on an analytical examination of decision matrix to determine the information contained in the criteria by which variants are evaluated. 2 
Method FANMA
The concept of using the principles of distance from the ideal point or early weight normalization is a concept that applies to the determination weights of criteria method FANMA. 4 is a method simple additive weight and is considered to be one of the best known and most common methods in the field of multi-criteria decision making. Besides that SAW method provides a simple and convenient alternative to the ranking procedure, results obtained its implementation does not differ from the results obtained by some so-called advanced methods. Directly is an applicable to the decision matrix and consists of three steps:
• The normalization of decision matrix;
• Multiply the normalized matrix the weighted coefficients, and 4 Hwang C.L., Yoon K.S.: Multiple attribute decision making: methods and applications, Springer, Berlin, 1981.
• Addition of "difficult" parameters for each alternative.
The method is particularly suitable when the criteria are the same or similar nature. The decision maker should assign to each criterion relative weight or weighted coefficient (w k , k = 1, 2, ..., m). Best value alternative is one where the sum of "difficult" parameter has a maximum value. Normalization of alternatives with respect to all criteria is performed on the basis of formula 1 and 2.
If it comes maximized criteria: 
Method CP -Compromise Programming
Compromise programming method is based on minimizing the distance from the reference point, usually the ideal point. This actually means that this method ranks alternatives according to closeness to certain ideal values of criteria. Minimization proximity to the ideal values surrogate is standard procedure maximizing the criterion functions. As the best, CP method defines the alternative with the smallest distance from the ideal solution in the set of possible solutions. In addition, with CP method is included and weight as a measure of the importance of the criteria.
To measure the distance points can be used different metrics. Distance measure is a family of Lp-metric given in: The alternative with minimal Lp-metric is considered to the best, and the ranking is done by increasing Lp-metric. allow mutually compensating criteria p must be 1, reduce the marginal value of the objective function, p must be greater than 1. A specific case is, when important only absolutely best alternative, and then p takes an infinite value, and this case is also called Cebus metric or min-max criterion. In each of these cases, target function of the optimization problem is transformed are into a different form.
ILLUSTRATIVE EXAMPLES
As a basis for the application methods of multi-criteria decision-making, in the selection of compact fluorescent light bulbs, given had initial data of bulbs ( 
